
Lesson C4–6

Managing Plant Pests

Unit C. Basic Principles of Agricultural/Horticultural Science

Problem Area 4. Identifying Basic Principles of Plant Science

Lesson 6. Managing Plant Pests

New Mexico Content Standard:

Pathway Strand: Plant Systems

Standard: I: Apply principles of anatomy and physiology to produce and manage plants in

both a domesticated and natural environment.

Benchmark: I-D: Develop and use a plan for integrated pest management.

Performance Standard: 1. Identify plant pests (e.g., insects, diseases, weeds, rodents). 2.

Determine pest management safety practices. 3. Determine pest management methods.

4. Develop pest management plans based on pest life cycles. 5. Implement pest control

plan with appropriate treatments. 6. Evaluate pest control plan. 7. Prevent, identify, and

manage pest resistance.

Student Learning Objectives. Instruction in this lesson should result in students

achieving the following objectives:

1. Describe common pests and their major classifications.

2. Explain three conditions needed for pest problems.

3. Describe how pests affect plants and cause losses.

4. Explain Integrated Pest Management (IPM).

5. Describe methods used to control plant pests.
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List of Resources. The following resources may be useful in teaching this lesson:

Recommended Resources. One of the following resources should be selected to accompany the

lesson:

Lee, Jasper S. and Diana L. Turner. AgriScience, Third Edition. Danville, Illinois:

Interstate Publishers, Inc., 2003. (Textbook and Activity Manual, Chapter 9).

Runner, Jay, Doug Anderson, and Michael G. White. Instructional Resource

Guide — Introduction to Horticulture. Danville, Illinois: Interstate Publishers,

Inc., 2002. (Instructor’s Binder, Chapter 8).

Reiley, H. Edward and Carroll L. Shry Jr. Introductory Horticulture. Delmar Pub-

lishers, 1997. (Textbook and Teachers Resource Guide).

Schroeder, Charles B., et al. Introduction to Horticulture, Third Edition. Danville, Il-

linois: Interstate Publishers, Inc., 2002. (Textbook and Activity Manual, Chap-

ter 8)

Other Resources. The following resources will be useful to students and teachers:

Parker, Rick. Introduction to Plant Science. Albany, New York: Delmar Publishers,

2000. (Textbook, Chapter 10)

List of Equipment, Tools, Supplies, and Facilities

Writing surface

Overhead projector

Transparencies from attached masters

Copies of student lab sheets

PPE for use with pesticides

Terms. The following terms are presented in this lesson (shown in bold italics):

Bacteriacides

Biological Control

Chemical Control

Cultural Control

Diseases

Economic Injury Level

Economic Threshold

Fungicides

Genetic Control

Herbicides

Insecticides

Insects
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Integrated Pest Management

Mechanical Control

Nematocides

Nematodes

Pest

Rodents

Weeds

Interest Approach. Use an interest approach that will prepare the students for the les-

son. Teachers often develop approaches for their unique class and student situations. A possible

approach is included here.

Have on hand several types of protective clothing that would be used while handling dangerous pesticides

or chemicals. Ask students to describe each article of clothing and determine the protective function of the

article. During this discussion make a list on the board of the types of clothing and the function of each.

Once each item has been discussed, ask students to brainstorm about other items of protective clothing

that should be used while handling dangerous chemicals.

Summary of Content and Teaching Strategies

Objective 1: Describe common pests and their major classifications.

Anticipated Problem: What is a pest and how do they relate to agriculture and horticulture?

I. A pest is any insect, mite, rodent, nematode, fungus, weed or other plant or animal that is

injurious to the health of humans, animals, plants or the environment.

A. Pests can cause damage to plants by making them less productive, affecting reproduc-

tion, or destroying them.

B. There are five major categories of pests.

1. Insects—animals with three distinct body parts (head, abdomen, and thorax) three

pairs of legs, and one, two or no pairs of wings.

2. Nematodes—appendageless, nonsegmented, worm-like invertebrates that have a

body cavity and complete digestive tract. They feed by penetrating root cells leaving

lesions in which bacteria and fungi can enter the plant roots.

3. Weeds—any plants growing out of place or an unwanted plant.

4. Diseases—abnormal conditions of plants that interfere with their normal appear-

ance, growth structure, or function.

5. Rodents or other animals—animals that eat leaves, stems, fruit, and roots of plants.

Display TM:C4–6A to the class. Use it to illustrate the meaning of plant pests and what is considered a

pest. Follow it up with assigned reading of the suggested chapters in the recommended resources. Summa-
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rize the types of plant pests on the classroom writing surface. Use class discussion and student questions to

identify any concepts that need further emphasis.

Objective 2: Explain three conditions needed for pest problems.

Anticipated Problem: What conditions do pests require for growth?

II. A susceptible host, a favorable environment, and the presence of a pest are the three factors

that must be present before an infectious disease can infect a plant or animal.

A. The pest—if a pest is not present where plants are grown, it cannot cause a problem.

Crop rotation provides a means of eliminating the host for pests that may be present if

the same crops are grown in the same location year after year.

B. A susceptible plant—some plants may have a natural immunity or susceptibility to cer-

tain diseases. Growers can select which crops to grow based upon which pests are found

in their area. Biotechnology has allowed the production of plants that have been geneti-

cally altered to produce natural toxins that prevent attack from such pests.

C. A favorable environment—The environment often can be altered to be more favorable

for the growth of the host plant and less favorable for the pest. Pesticides can also be

used to make the environment deadly for the pest.

A variety of techniques are available in helping students understand this objective. Display TM:C4–6B to

illustrate the conditions required for the growth of pests. The recommended text materials will also be

helpful to students in understanding the objective. Have them read the suggested chapters. Follow the

reading with classroom discussion. Use student answers and comments to determine which concepts need

reteaching.

Objective 3: Describe how pests affect plants and cause losses.

Anticipated Problem: Why should we be concerned about the damages caused by pests?

III. Pests can injure plants in many different ways. These damages can result in losses for the

producer which will eventually be passed on to the consumers. Damage caused by plants my

be observed by outward symptoms consisting of:

A. Holes in the leaves

B. Damage the vascular system

C. Attacks to the fruit

D. Contamination of the plant

E. Loss of nutrients

F. Damage to land

G. Death of the plant

A number of tools are available to assist students in understanding this objective. Display TM:C4–6C to

illustrate how pests damage plants and what impact this damage has to producers. The recommended text-
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books will also prove useful. Have the class read the suggested chapters in the texts. Summarize the con-

tent on the classroom writing surface. Use discussion and student comments to determine if any concepts

need further emphasis.

Objective 4: Explain Integrated Pest Management (IPM)

Anticipated Problem: What is IPM?

IV. Integrated Pest Management (IPM) refers to a broad variety of methods used to control pest

species in fields, gardens, greenhouses, and human lives in general. These methods include

mechanical, cultural, chemical, biological and genetic control.

A. IPM has two goals:

1. Keep pest levels below the economic injury level.

2. Avoid adverse effects to humans and the environment.

B. The key to successful IPM is the use of a scout, who regularly monitors pest populations

and crop conditions. Scouts look for indicators such as the economic injury level and

economic threshold to determine what, if any, steps should be taken to prevent crop

losses. Economic Injury Level or Economic Threshold refers to the number of pests per

plant or the amount of damage to a plant that economically justifies the use of control

measures.

Display TM:C4–6D and use it to illustrate the concept of Integrated Pest Management. It may be helpful

to have students complete a problem similar to question #2 in Part Three of the sample test. The recom-

mended resources also have a good deal of material that will help students in understanding the objective.

Classroom discussion and student responses to questions will help in identifying any concepts that need to

be retaught.

Objective 5: Describe methods used to control plant pests.

Anticipated Problem: What are the processes involved in IPM?

V. Integrated Pest Management uses a variety of methods to control pests in many different

conditions while taking into consideration the effects of each on the environment.

A. Mechanical Control—Pests are destroyed or removed from the plant or area using tools

or equipment. Examples of mechanical control are:

1. Plowing

2. Mowing

3. Mulching

B. Cultural Control—Implementing cropping practices that are not conducive to pest sur-

vival. Examples of cultural control include:

1. Crop rotation

2. Roguing
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3. Trap cropping

4. Burning

5. Planting resistant varieties

6. Destroying habitats in and around fields

C. Chemical Control—Involves the use of pesticides to kill harmful levels of pest popula-

tions. Several types of pesticides have been developed to specifically deal with certain

pests.

1. Insecticides are chemicals that are developed to control insects. Insecticides usually

affect the central nervous system of insects. Therefore, insecticides tend to be very

dangerous to humans and animals.

2. Chemicals used to control nematodes are called nematocides. Nematodes live in the

soil making it difficult to treat problems caused by nematodes.

3. Fungicides and Bactericides are used to control plant diseases. Fungicides are used to

control diseases caused by fungi, while bactericides control diseases caused by bacte-

ria.

4. Herbicides are chemicals used to control herbs or weeds. Selective herbicides will kill

only certain types of plants, while non-selective herbicides kill all plants on contact.

D. Biological Control—Uses living organisms to control pests by taking advantage of natu-

ral predator-prey relationships, bacteria and fungi, or altering the reproductive cycle of

the pest. An example is the use of lady bugs to control aphid populations.

E. Genetic Control—Many of today’s plants have been genetically altered to contain natu-

ral toxins to some pests. Furthermore, several crop varieties have been selected for their

resistance to bacterial or fungal diseases. An example is the development and use of Bt

corn.

A variety of tools are available to aid in student understanding of the concept. Display TM:C4–6E and

use it to reinforce the various pest control methods. Use LS:C4–6A to tie together the concepts contained

in all of the lesson’s objectives. Follow it up with assigned reading in the suggested chapters of the recom-

mended text materials. Use class discussion and student comments to determine which areas require fur-

ther emphasis.

Review/Summary. Focus the review and summary of the lesson around the student

learning objectives. Call on students to explain the content associated with each objective. Ques-

tions at the end of each chapter in the recommended textbooks may also be used in the re-

view/summary.

Application. Application can involve the following student activity using the attached lab

sheet.

Classification of Pests—LS: C4–6A
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Evaluation. Evaluation should focus on student achievement of the lesson objectives. Vari-

ous techniques can be used, such as student performance on the application activities. The

self-check section at the end of each chapter in the suggested references will be helpful. A sample

written test is attached.

Answers to Sample Test:

Part One: Matching

1=f, 2=a, 3=d, 4=b, 5=c, 6=e

Part Two: Completion

1. nematodes

2. genetic

3. insecticides

4. fungi, bactericides

5. herbicides

6. only certain types of plants

7. non-selective

8. susceptible host, favorable environment, and presence of a pest.

Part Three: Short Answer

1. a. Mechanical control—Pests are destroyed or removed from the plant using tools or

equipment. Examples = plowing, mowing, mulching.

b. Cultural control—implementing cropping practices that are not conducive to pest

survival. Examples = crop rotation, roguing, trap cropping, burning, resistant vari-

eties, destroying habitats around fields.

c. Chemical control—use of pesticides to kill harmful levels of pest populations. Ex-

amples include insecticides, bactericides, fungicides, nematocides, and herbicides.

d. Biological control—using living organisms to control pests by taking advantage of

natural predator-prey relationships, bacteria and fungi, or altering the reproductive

cycle of the pest. Example = Lady bugs to control aphid populations.

e. Genetic control—using plants that have been genetically altered to be more resis-

tant to diseases or fungi. Examples include Bt corn, Synchrony Soybeans.

2. 60 acres * $8/ acre * 18 applications = $8,640

(60 acres * $7.5/ acre ) + (60 acres * $8/ acre * 15 applications) = $7,650

$8,640 $990 / 60 acres = $16.5

–7,650 $990 saved overall

$990 $ 16.50 saved per acre
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Sample Test Name_____________________________________

Test

Lesson C4–6: Managing Plant Pests

Part One: Matching

Instructions. Match the term with the correct response. Write the letter of the term by the defini-
tion.

a. nematodes d. rodents

b. weeds e. insects

c. diseases f. pest

_______ 1. Any plant or animal that is harmful to the health of another plant, animal or the

environment.

_______ 2. Worm-like invertebrates that create lesions on plant roots for bacteria or fungi to

enter.

_______ 3. Animals that eat the leaves, stems, fruit, and roots of plants.

_______ 4. Any plants growing out of place or an unwanted plant.

_______ 5. Abnormal conditions of plants that interfere with their normal appearance,

growth, structure, or function.

_______ 6. Animals with three distinct body parts, three pairs of legs, and one, two, or no pairs

of wings.

Part Two: Completion

Instructions. Provide the word or words to complete the following statements.

1. Nematocides are chemicals used to control ____________________.

2. The development of crops that are resistant to pests is called _______________ control.

3. Chemicals that are developed to control insects and usually affect their central nervous sys-

tem are known as _____________________.

4. Fungicides are used to control diseases caused by ___________________, while

__________________ are used to control diseases caused by bacteria.

5. Chemicals used to control weeds are called ______________________.

6. Selective herbicides will kill ____________________________________________.

7. Herbicides that kill all plants brought into contact are called _______________________.
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8. Three factors that must be present before an infectious disease can infect a plant or animal

are __________________________________, ______________________________, and

_______________________________________________.

Part Three: Short Answer

Instructions. Provide information to answer the following questions.

1. List the five plant pest control strategies and give an example of each.

2. In a 60-acre cornfield, a farmer has made 18 pesticide applications last year, at a cost of

$8.00 per acre per application. This year, the farmer had the field under an IPM program.

His scouting cost was $7.50 per acre. He made only 15 pesticide applications, still at a cost of

$8.00 per application. How much did he save per acre this year over last year? How much

did he save overall?
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TM: C4–6A

Plant Pests

Plant Pest—anything that causes loss or
injury to plants

Kinds:

• insects

• nematodes

• diseases

• weeds

• rodents and other animals
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TM: C4–6B

Conditions for Pests

Pest problems develop when three
conditions are present:

• pest (insect, weed, disease, etc.)

• host (susceptible plant)

• favorable environment
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TM: C4–6C

How Pests Cause Damage

Ways pests cause damage:

• holes in leaves

• damage vascular system

• attack fruit

• contaminate products

• rob plants of nutrients and food

• damage land

• kill plants

How damage affects the producer:

• reduced yields

• lowers quality

• increases production costs

• provides hiding place for other pests

• restricts marketing
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TM: C4–6D

Economic Injury Level

Using IPM
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TM:C4–6E

Pest Control Methods

Mechanical—using tools and equipment

Cultural—using cropping practices that
are unfavorable to pests

Chemical—using pesticides

Biological—using living organisms

Genetic—using pest-resistant crops
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LS: C4–6A Name_____________________________________

Lab Sheet

Managing Plant Pests

This activity is designed to enhance students learning about different plant pests.

Have students collect various plant pests. They may wish to collect actual samples or just pictures

of the pests. Once students have gathered a variety of pests, have each classify their pests accord-

ing to the headings on the tablebelow.

Pest Name

Type of

pest

Type of

damage

Symptoms

of pest

Method of pest

management
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